A genome-wide association study of mitochondrial DNA in Chinese men identifies two risk single nucleotide substitutions for idiopathic oligoasthenospermia.
Mitochondrial DNA (mtDNA) is believed to be both the source and target of reactive oxygen species (ROS), and mtDNA genetic alterations have been reported to be associated with molecular defects in the oxidative phosphorylation (OXPHOS) system. In order to investigate the potentially susceptible mtDNA genetic variants to oligoasthenospermia, we conducted a two-stage study in 921 idiopathic infertile men with oligoasthenospermia and 766 healthy controls using comprehensive molecular analysis. In the screen stage, we used next generation sequencing (NGS) in 233 cases and 233 controls to screen oligoasthenospermia susceptible mitochondrial genetic variants. In total, seven variants (C5601T, T12338C, A12361G, G13928C, A15235G, C16179T and G16291A) were screened to be potentially associated with idiopathic oligoasthenospermia. In the validation stage, we replicated these variants in 688 cases and 533 healthy controls using SNPscan. Our results demonstrated that the genetic alteration of C16179T was associated with idiopathic male infertility (odds ratio (OR) 3.10, 95% CI 1.41-6.79) (p=3.10×10(-3)). To elucidate the exact role of the genetic variants in spermatogenesis, two main sperm parameters (sperm count and motility) were taken into account. We found that C16179T was associated with both low sperm count and motility, with ORs of 4.18 (95% CI 1.86-9.40) (p=1.90×10(-4)) and 3.17 (95% CI 1.40-7.16) (p=3.50×10(-3)), respectively. Additionally, A12361G was found to be associated with low sperm count, with an OR of 3.30 (95% CI 1.36-8.04) (p=5.50×10(-3)). These results indicated that C16179T influenced both the process of spermatogenesis and sperm motility, while A12361G may just only participate in the process of spermatogenesis. Further investigation in larger populations and functional characterizations are needed to validate our findings.